Interaction of a goose-type lysozyme with chitin oligosaccharides as determined by NMR spectroscopy.
The interaction between a goose-type lysozyme from ostrich egg white (OEL) and chitin oligosaccharides [(GlcNAc)(n) (n = 2, 4 and 6)] was studied by nuclear magnetic resonance (NMR) spectroscopy. A stable isotope-labelled OEL was produced in Pichia pastoris, and backbone resonance assignments for the wild-type and an inactive mutant (E73A OEL) were achieved using modern multi-dimensional NMR techniques. NMR titration was performed with (GlcNAc)(n) for mapping the interaction sites of the individual oligosaccharides based on the shifts in the two-dimensional heteronuclear single quantum correlation (HSQC) resonances. In wild-type OEL, the interaction sites for (GlcNAc)(n) were basically similar to those determined by X-ray crystallography. In E73A OEL, however, the interaction sites were spread more widely over the substrate-binding cleft than expected, due to the multiple modes of binding. The association constant for E73A OEL and (GlcNAc)(6) calculated from the shifts in the Asp97 resonance (7.2 × 10(3) M(-1)) was comparable with that obtained by isothermal titration calorimetry (5.3 × 10(3) M(-1)). The interaction was enthalpy-driven as judged from the thermodynamic parameters (ΔH = -6.1 kcal/mol and TΔS = -1.0 kcal/mol). This study provided novel insights into the oligosaccharide binding mechanism and the catalytic residues of the enzymes belonging to family GH-23.